In this paper, we evaluate the effects of payroll tax changes on firm behavior, by exploiting a unique policy setting in Norway, where a system of geographically differentiated payroll taxes was suddenly abolished due to an EU regulation. We find that firms are only partially able to shift the increased costs from higher payroll tax rates onto workers' wages. Instead, firms respond to the tax increase primarily by reducing employment. The drop in employment following the tax reform is particularly pronounced in labor intensive firms-which experience a larger windfall loss due to the tax reform than non-labor intensive firms-and in multi-establishment firms-which respond to the payroll tax increase in part by reducing the number of establishments per firm. Overall, our findings point to liquidity effects whereby a sudden and largely unexpected payroll tax increase aggravates firms' liquidity constraints, forcing them to cut employment to bring down costs.
Introduction
Payroll taxes levied on firms constitute about 15% of total tax revenue in OECD countries 1 . As payroll taxes are proportional to workers' earnings, they serve as an additional labor cost for firms, beyond the gross wages paid to employees. Some policy makers therefore argue that lowering payroll taxes, by bringing down firms' labor costs, would boost job creation and raise overall employment. Opponents, however, argue that lowering (raising) payroll taxes would hardly have any impact on employment, as firms may pass the changed tax burden onto the workers through raising (lowering) their wages.
In this paper, we shed new light on this important debate, by exploiting a unique policy setting in Norway where a system of geographically differentiated payroll taxes was suddenly abolished. In Norway, firms in more remote areas of the country generally face lower payroll tax rates than firms in the urban centers, such as Oslo. The motivation behind such regionally differentiated payroll tax rates is to stimulate employment and business activity, and to avoid depopulation of sparsely populated areas of the country. In 1999, however, the European Free
Trade Association Surveillance Authority (ESA) ruled that the Norwegian system of geographically differentiated payroll tax rates was not in compliance with the European Union (EU) trade regulations. The result was a tax rate harmonization reform that took place between 2004 and 2006. The gradual harmonization created (arguably) exogenous variation in the payroll tax rates faced by firms in different regions over time, since the reform was adopted and implemented independently of the local labor market developments. We take advantage of this setting to provide an in-depth analysis of how firms adjust to the abolition of a regional tax incentive.
Our identification strategy exploits the fact that relevant tax rates are determined by the location of the worker rather than that of the firm. In particular, depending on the pre-reform composition of their employees, different firms are differentially exposed to the tax changes induced by the reform: whereas some firms experienced a sudden and unexpected windfall loss of up to 6% of their total wage bill, other firms saw no change in their total wage bill. As firms mostly hire workers from within their local area, firms that experienced larger windfall losses also typically faced a higher marginal cost of hiring new workers. Our estimates capture the combined effect of the windfall loss, and the increased marginal cost of hiring new workers.
Alongside the tax reform, a national-level subsidy scheme was implemented to facilitate firms' transitions to paying higher tax rates. In practice, the subsidy scheme rendered small firms (with a wage bill below the maximum subsidy allowance) entirely unaffected by the reform, and we exploit this to conduct a placebo analysis. Interestingly, in 2007 the system of geographically differentiated payroll taxes was re-introduced after an appeal by Norway on ESA's ruling. This setting thus provides an opportunity to assess whether firms' adjustments to the tax increase is reversed once the pre-reform tax incentives are restored.
Our key finding is that firms affected by the 2004 reform respond to the payroll tax increase primarily by reducing employment, and, in consequence, sales and value added.
Average firm wages, in contrast, decline only moderately in response to the tax increase. The small average wage response is partly masked, however, by compositional changes of workers in downsizing affected firms. When estimating regressions at the worker (as opposed to the firm) level, and including worker fixed effects to eliminate any bias from compositional changes, we find statistically significant evidence for partial wage shifting: a one percent increase in the payroll tax rate reduces workers' wages by about 0.6%.
We also find that multi-establishment firms experience a particularly large decline in employment, in part because they close down existing establishments, and are less likely to open up new establishments. Furthermore, we find that the drop in employment is especially pronounced in labor-intensive industries where firms, due to the high labor costs as a share of total costs, experience a relatively larger windfall loss than their counterparts in capitalintensive industries. When looking at the subsequent decrease in payroll taxes in 2007, we find that the negative employment effects induced by the 2004 reform are not reversed.
Overall, our results suggest that firms are only partially able to shift the burden of higher payroll taxes onto workers' wages, at least in the context of Norway. Instead, firms' primary means of adjustments to the tax hike (and the resulting windfall loss) appears to be to reduce employment. These results may therefore suggest that the regionally differentiated payroll tax rates that used to be in place prior to 2004 were indeed an effective policy tool to stimulate employment in remote areas of Norway.
Our findings highlight the importance of considering context-specific institutional features when evaluating the incidence of payroll taxes. In particular, the labor market institutions in Norway are characterized by a high degree of unionization and centralized wage bargaining, which may have limited firms' ability to make adjustments through wage cuts. This implies that in contexts where wage setting is less rigid, we may find a greater tax incidence on workers (as opposed to firms) than what we observe in Norway. Another key implication of our study is that even temporary tax increases may have long-lasting employment effects.
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This could be because a considerable share of the overall employment drop in (multiestablishment) firms is through establishment exits, which might be difficult to reverse.
This paper can be related to at least two strands of the literature. First, we add to the literature evaluating place-based policies (aimed at reducing regional inequalities) that, despite the prevalence of such programs, is still relatively scarce (Bartik, 1991) . There is, however, a small but growing literature evaluating the impacts of regional payroll tax decreases on employment and wages. These studies tend to find small or no employment effects following decreases in payroll tax rates, together with a significant increase in wages paid to workers; see, for example, Bohm and Lind (1993) Our study departs from this literature in two main ways. First, we conduct our analysis at the level of the firm, as opposed to the region, taking advantage of the fact that firms-even in the same region-could experience different tax hikes. In this way, our firm-level approach complements the existing, region-level studies, by painting a more complete picture of the various channels through which labor markets adjust to tax changes. Second, we focus on payroll tax increases rather than decreases. The employment effects of payroll tax increases and decreases may be asymmetric; for example, if a high degree of unionization prevents firms from cutting wages in response to a tax increase, but not from raising wages in response to a tax cut. Moreover, the largely unexpected and sudden increase in the payroll tax rate, as in our context, implied a large windfall loss for some firms, and may have rendered them cashconstrained, leaving them with only a few options for adjustments in the short run.
This paper also relates to a number of recent papers that investigate the impact of windfall gains or losses on firms' employment. In a paper closest to ours, Saez, Schoefer and Seim (2017) show that in Sweden, firms with a larger share of young workers expand employment relative to firms with an older workforce in response to a payroll tax cut targeted 2 This echoes the findings of Benzarti, Carloni, Harju and Kosonen (2017) on price responses to the value-added taxes in Europe. 3 A number of studies further use micro data and reform-induced changes in national payroll taxes levied on firms, but for particular groups of workers. Some of these papers find that the incidence is mainly on the workers (Murphy, 2007; Anderson and Meyer, 1997; 2000; Gruber, 1997) , while others conclude that the incidence is only partly on workers (Kugler and Kugler, 2009; Saez, Matsaganis, Tsakloglou, 2012; Saez, Schoefer and Seim, 2017; Lehmann, Marcial and Rioux, 2013) .
at young workers. In related work, Melcangi (2018) shows that an unexpected windfall gain due to a cut in business rates in the UK (a tax based on a periodically estimated value of the property occupied by the firm) induces firms to hire more workers. In line with this evidence, Schoefer (2016) likewise reports strong firm employment responses to windfall shocks. All three studies find larger employment adjustments to windfall shocks in highly leveraged and credit-constrained firms. Our paper contributes to this literature by exploiting a compelling research design based on externally imposed changes to payroll taxes, and by investigating a sharp and sudden winfall loss, as opposed to the windfall gain studied in Saez, Schoefer and Seim (2017) . It is also important to highlight that our research design uncovers, similar to Saez, Schoefer and Seim (2017) , the combined effect of windfall shocks and changes in the marginal cost of hiring new workers, rather than the pure windfall effect identified in Melcangi (2018) and Schoefer (2016) .
The paper proceeds as follows. Section 2 explains the policy setting that motivates our empirical strategy. In Section 3 we formalize our empirical strategy, and in Section 4 we present the data. Section 5 starts by presenting results from an event study, demonstrating that "treated" and "control" firms indeed experienced similar developments in employment and wages prior to the reform. Next, we present our main results, and contrast them with the results from a set of "placebo" estimations. Section 6 investigates the mechanisms behind the findings of large employment effects, and Section 7 analyzes the wage and employment effects of the subsequent 2007 payroll tax decrease. Finally, Section 8 concludes with a discussion of our findings.
Institutional Setting and Data

The Payroll Tax Harmonization Reform
Norway runs a generous social security system to finance pension benefits and health insurance, as well as unemployment, disability and welfare benefits. The system is largely financed through payroll taxes, and while employees contribute 8.2% of their gross pay to the scheme, regardless of where they reside, employers' contributions are geographically differentiated. Even though some employers pay significantly more into the system than others, all employees draw the same benefits from the scheme. The motivation behind geographically differentiated payroll taxes is to stimulate employment in more remote areas of the country.
Until 2006, the country was divided into five tax zones, with payroll tax rates ranging from 14.1% in the central areas to 0% in the northernmost regions (see Panel (a) of Figure A1 in the Appendix). The relevant tax rates faced by a firm was determined by the locations of the workers rather than the location of the firm. This meant that firms located in the same tax zone could face different average tax rates depending on the residency locations of their workers.
Even workers within the same firm could be subject to different payroll tax rates if they lived in different tax zones. The externally imposed harmonization provides an ideal setting to study firm adjustments to payroll taxes, since the changes in the average payroll tax rate faced by firms were imposed by ESA, and are therefore likely to be independent of the local labor market Table A1 in the Appendix). It is important to emphasize that the subsidy is computed at the level of the firm (as opposed to the establishment); the wage bill therefore refers to the firm's total wage bill across all establishments. The cap was set such that firms were given a maximum tax relief (subsidy) of 270,000 NOK (38,136 USD) per year.
6 Accordingly, the actual subsidy received by a firm varied over time (as the harmonization proceeded), and depended on the worker composition of the firm. Specifically, the subsidy for firm j in year t is given by:
where , is the total earnings of worker i employed at this firm in year t (across all establishments of the firm), , is the number of workers in firm j (across all establishments) in year t, and ̅ is the maximum subsidy. This means that firms below a certain size were unaffected by the tax reform (assuming no immediate spillover effects), even if they experienced an increase in the average statutory tax rate.
Wage setting and Firing Costs in Norway
The system of wage bargaining in Norway is characterized by centralized bargaining and a high degree of unionization. In 2014, 52% Norwegian workers were members of a trade union, and close to 70% of workers in the private sector were employed in firms that were members of an employer federation (FAFO, 2014) . Even though only firms that belong to an employer federation are legally required to pay union wages, non-member firms often do so as well. The guiding idea behind the wage bargaining system is that the outcome of wage negotiations in the sectors exposed to foreign competition should set the norm for wage growth also in other sectors of the economy. In this way, overall wage growth is linked to productivity growth in the exposed sectors.
In practice, the main federation of trade unions (Landsorganisasjonen i Norge) and the main private sector employee federation (Naeringslivets Hovedorganisasjon) bargain over wages in the manufacturing sector, based on a common assessment of the economic situation produced by a committee with broad representation. This centralized wage bargaining typically determines a minimum wage increase, while leaving some room for local negotiations of supplementary wage increases at the firm level. The local negotiations are supposed to take into account a firm's profitability, productivity, expectations for the future and ability to compete (NOU 2013:13) . Despite the manufacturing sector being quite small in Norway, the outcome of the centralized negotiations in this sector has usually served as an effective norm for wage growth both in other private sectors and in the public sector (Kahn, 1998; Gjelsvik, Nymoen and Sparrman, 2015) . While there is some room for wage negotiations at the firm level, wage setting is more centralized in Norway than in most other comparable countries (OECD, 2016) .
Similarly, employment relationships are relatively rigid in Norway. 7 The termination of employment contracts of private sector employees is regulated by the Norwegian Working Environment Act. To terminate a contract, employers must have reasonable grounds, such as firm downsizing (Tekna, 2015) .
Empirical Strategy
The main challenge to evaluating place-based tax incentives is that the policy is usually implemented in response to the local economic conditions. This makes it difficult to find a comparable control group to construct a counterfactual outcome -i.e., the outcome in the absence of the place-based policy -for the affected regions. We overcome this challenge by 7 In a cross-country comparison of "firing rigidities" conducted by the World Bank, Norway scores 40 on an index from 0-100. For comparison, the US has a score of 0, France a score of 40 and the UK a score of 10 (World Bank, 2006).
exploiting a setting where the existing place-based policy was suddenly abolished due to an ESA ruling, together with the fact that the relevant tax rates are determined by the location of the worker rather than that of the firm. There are two reasons why firms employ workers from different locations. First, firms may have establishments in different tax zones. Second, even within establishments, workers may come from different tax zones, in particular if the establishment is located close to the tax zone border. Our identification strategy compares changes in firm outcomes before and after the abolition of geographically differentiated payroll taxes between firms that are differentially exposed to the policy. In addition, due to the subsidy scheme in place, small firms remained entirely unaffected by the reform, rendering small firms suitable for a placebo analysis.
We first explain in detail how we make use of the variation in statutory tax rates (Section 3.1), and next, how the subsidy scheme rendered small firms unaffected by the tax reform (Section 3.2).
Changes in the Statutory Tax Rate
We start out by constructing a measure of the increase in the statutory tax rate faced by a firm we fix a firm's worker compositions to the pre-reform year, the variation in our exposure measure is driven by changes in the statutory payroll tax rates, and not by potentially endogenous changes in the worker composition of a firm. Our findings are robust to choosing earlier pre-reform years (see panel (E) of Table 3 and Figure 4 ). The predicted average statutory tax rate (hereby "statutory tax rate") faced by firm j in year t, based on its 2003 worker composition, is given by:
where , =2003 denotes the total number of workers employed at firm j in year 2003 while ( ), denotes the statutory tax rate in year t of the zone that worker i resided in 2003. The timevarying, worker-specific payroll tax rate is weighted by , =2003 , worker i's share in the firm's total wage bill in 2003. Not surprisingly, the statutory tax rate is strongly correlated with where the firm's headquarter is located since firms primarily employ workers who reside in the same tax zone as the firm's headquarter. However, the location of the worker does not coincide with the location of the firm in all cases. In 2003, for instance, 42% of firms hired at least one worker living in a different tax zone than where the firm's headquarter is located. Overall, 95.7% of the variation in the differential change in the statutory tax rate across firms is between tax zones, and 4.3% is within tax zones. Based on the statutory tax rate of firm j in year t (given by equation (2)), we then construct a measure of the firm's overall exposure to the tax harmonization policy as follows:
In parts of the analysis, we split firms into two groups based on their overall exposure:
We designate firms with = 1 as "statutory treated" and those with = 0 as "statutory controls". The cut-off of four percentage points is arbitrary, and is chosen to ensure that the statutory treated firms experienced a significant tax increase. The key conclusions of our paper do not hinge on the specific cut-off chosen.
Panels (b) and (c) of Figure A1 in the Appendix show the geographical distribution of statutory treated firms. While firms that experienced some change in payroll taxes can be found in all parts of Norway (panel (b)), the statutory treated firms are mostly located in tax zones 2, 3 and 4 that were most affected by the tax harmonization policy (panel (c)).
Predicted Windfall Loss and Unaffected Firms
Because of the subsidy scheme described in Section 2.1., not all firms are affected by the tax reform, even if they experienced an increase in the predicted statutory tax rate. As shown in equation (1), the actual subsidy firms receive in a post-reform year depends on the firm's current wage bill-which may be affected by the tax reform. To compute the firm's predicted windfall loss (as a share of their 2003 wage bill), we first predict the subsidy that a firm would receive based on the firm's pre-reform (2003) 
where ∆̂ 
Event Study and Baseline Regression Equation
We start our empirical analysis by conducting an event study that compares (relative to the prereform year 2003) employment and wages in large, statutory treated firms and large, statutory control firms) in the years prior to, and following the tax reform. The event study allows us to assess whether the two types of firms experienced similar time trends prior to the 2003 reform,
) , ̅ ).
but diverge afterwards. This further allows us to trace out the dynamic effects of the payroll tax increases on firm outcomes.
In a next step, we exploit the variation in the statutory tax rates over time and across firms more fully, and estimate the following regression on the sample of large firms:
where , is the outcome variable of interest (such as employment and wages) in firm j in year t; ̂, is the statutory tax rate based on the firm's worker composition in 2003, as defined in equation (2); and denote year-and firm fixed effects, respectively, and , is an error term. The parameter of interest, , measures the impact of a one percent increase in one plus the firms' statutory tax rate (approximately one percentage point) on the outcome of interest.
1999 to 2009. The data include information on the number of days a worker worked during the year, her wage, the dates when she started and stopped working for a particular establishment, the establishment and firm identification number, as well as the firm's and establishment's location (municipality) and sector affiliation. We match these data to data on worker demographics, including education, labor market experience, age, gender and country of origin.
We further make use of a longitudinal database with information on workers' municipality of residence.
In our baseline sample, we aggregate the worker-level data to the level of the firm, and create a balanced sample of all private-sector firms with at least two employees every year over the years 2000-2006. 11 Restricting the sample to firms that exist over the entire investigation period could possibly bias our findings if the tax reform affected firm survival. We investigate this in Section 5.3, and find the impact of increases in the statutory payroll tax on firm survival to be close to zero. Large statutory treated firms are somewhat larger than large statutory control firms, and are more likely to be in agriculture/oil/mining, manufacturing and construction, and are less likely to be in wholesale and retail and finance/insurance/property management. Differences between small statutory treated and statutory control firms are smaller. It should be noted that our empirical approach accounts for any time-constant differences between statutory treated and statutory control firms through the inclusion of firm fixed effects. The event study provides visual evidence that, despite these differences in the industry structure and firm size between large statutory treated and control firms, the two types of firms experienced similar trends in firm outcomes prior to the 2003 tax reform. Additionally, we show that our results are robust to allowing for fully flexible industry-specific time trends.
[ Table 1] 5 Results
Event Study
We start our empirical analysis with an event study that compares, relative to the pre-reform year 2003, employment (head counts), wages (per day worked), revenues and value added in large statutory treated firms (i.e., large firms primarily located in more remote areas that experienced a windfall loss; "treated" firms), and large statutory control firms (i.e., large firms primarily located in central areas that saw no increase in their statutory tax rate and hence experienced no windfall loss; "control" firms). The results are presented in Figure 3a , and show that firm outcomes evolved similarly in the two type of firms in the years prior to the reform.
After the reform, however, employment sharply declines in treated firms relative to control firms (panel (a)). Firm wages also grow at a slightly lower rate in treated relative to control firms in the post-reform years-although the difference is not statistically significant at conventional levels (panel (b)). Firm revenues and value added likewise diverge (with a oneyear lag) between treated and control firms in the years following the tax increase (panels (c) and (d)).
Panels (e) and (h) of Figure 3b show the corresponding series for small firms that, according to their worker composition in 2003, are (almost) unaffected by the reform, regardless of where they are located. While we see a large drop in employment, revenues and value added among large statutory treated firms relative to large statutory control firms after the tax reform, firm outcomes in small statutory treated and statutory control firms evolve at similar rates both before and after the reform. This provides reassurance that the drop in firm outcomes in large treated firms is indeed caused by the tax reform, and not by differential macroeconomic conditions in remote and central regions. The findings for small firms further suggest that spillover effects from large statutory treated to small statutory treated firms are not large.
[ Figure 3a and Figure 3b] 
Regression Results
Baseline Results We next exploit the variation in the statutory tax rates over time and across workers more fully, by estimating equation (6) separately for large and small (placebo) firms.
We report the estimated coefficients Table 2 . The results in panel (A) confirm the findings from the event study. Increases in the statutory tax rate strongly reduces employment in large firms (columns (1) and (2)), but not in small firms (columns (3) and (4)). The estimate for large firms in column (1) imply that a one percentage point increase in the statutory tax rate reduces employment-measured as the head count of workers-by about 1.9%. Estimates are similar when we use man-days as the dependent employment variable (column (2)), suggesting that firms adjust employment almost entirely on the extensive margin.
The findings in panel (B) further highlight that, in line with our findings from the event study, the drop in employment is accompanied by a drop in revenues and value added: a one percentage point increase in the statutory tax rate leads to approximately a 1.6% drop in revenues and a 1.9% drop in value added.
The findings in panel (C) show that the payroll tax increases lead to a modest (and imprecisely estimated) drop in average firm daily wages (column (9)). However, this small wage response may be masked by compositional changes of workers in affected firms. To eliminate this type of bias, we next estimate equation (6) at the worker level, and include worker fixed effects in the regression. The estimate doubles in size, suggesting that the quality of workers improves as employment declines in treated firms in response to the payroll tax increase. The estimate points to partial wage shifting: a one percentage point increase in the statutory payroll tax leads to approximately a 0.7% decline in workers' daily wage rate.
In line with the findings from the event study in Figure 3a and b, changes in the statutory tax rate have no impact on employment, revenues, value added and wages in small firms who were effectively unaffected by the reform (columns (3) , (4), (7), (8), (11) and (12) of Table 2 ).
[ Table 2 ] Robustness Checks Table 1 revealed some differences between large statutory treated and control firms in industry affiliation. To rule out that the drop in employment in treated firms relative to control firms after the tax reform simply reflect differential macroeconomic trends across industries, our first robustness check allows for fully flexible industry-specific time trends (panel (A) of Table 3 ). This has little effects on our estimates.
Second, the tax reform was implemented the same year as the 2004 expansion of the EU, and we might therefore worry that the inflow of labor from Eastern Europe affected treated and control firms differently. 12 To assess this, we restrict the sample to Norwegian-born workers (panel (B) of Table 3 ). The results from this robustness exercise are once again very similar to the baseline results.
Third, ESA allowed Norway to keep a zero tax rate in zone 5, the most remote and sparsely populated region. Results are not sensitive to excluding firms located in tax zone 5
(panel (C) of Table 3 ). Table 3 ).
[ Table 3 ]
Finally, our results so far compute the firm's average statutory tax rate based on its 2003 workforce composition-before the tax change came into effect (2004), but after ESA ultimately required Norway to change its regionally differentiated payroll tax system (2002).
Our findings are robust to calculating the firm's average statutory tax rate, and defining firm size, based on its 2001 workforce composition and wage bill (panel (E) of Table 3 ). Figure 4 further points to some anticipation effects, as employment started to decline in treated relative to control firms in 2002, after the policy was announced but before it came into effect.
[ Figure 4 ]
Firm Survival
The analysis so far is based on a balanced sample of firms that operate all years between 2000 and 2006. The tax reform, however, may have affected the probability of firm survival. To investigate this, we create an unbalanced sample of firms that operate (with at least two workers) in 2003. As in our main sample, we drop firms in the 99 th percentile of the firm size distribution. This gives an unbalanced sample of 14,677 large firms, of which 1,270 are statutory treated firms that experienced a windfall loss, and 13,407 are statutory control firms that did not experience an increase in the statutory tax rate, and hence experienced no windfall loss.
Panel (a) of Figure 5 shows the share of firms that are operating for each of the years 1999 to 2006, separately for large statutory treated and large statutory control firms. In each year prior to the tax reform, control firms are on average less likely to operate than treated firms. This might be explained by control firm on average being younger than treated firms; as of 2003, 5% (75%) of the control firms have existed for one (at least six) years, compared to 4 (78%) of treated firms 13 Following Saez, Schoefer, and Seim (2017), we re-weight the group of control firms to match the age distribution in the group of treated firms, using DFLweighting as developed by DiNardo, Fortin, and Lemieux (1996) . The DFL weights are given by the following equation:
where is the treatment indicator defined by equation (4) and , =2003 is a variable for firm age in year t. As shown in panel (b) of Figure 5 , once DFL-weighted by firm age, the statutory treated and control firms seem comparable in term of firm survival (based on the prereform survival shares), and we conclude that the payroll tax increase has no differential effect on the survival of treated versus control firms.
[ Figure 5 ]
Firm Heterogeneity
Which type of firms respond particularly strongly to payroll tax increases? Next, we investigate whether payroll tax increases differentially affect firms in labor vs non-labor intensive firms, and single vs multi-establishment firms. 13 We can only observe whether firms are up to six years old. The age variable therefore takes on six values where the highest value means that firm is aged six years or more. Figure 6 and Table 4 show that firms in labor intensive sectors reduce employment more strongly in response to the payroll tax increase than firms in non-labor intensive sectors. 14 This is in line with the hypothesis that the payroll tax increase causes a larger windfall loss in labor intensive than in non-labor intensive firms, as labor costs make up a larger share of their total costs. In our sample, 55% of the large firms were labor intensive in 2003; these firms employed 50% of all workers in large firms in that year. The figure shows results from an event study that traces out (relative to 2003) employment and wages in labor intensive (panels (a) and (b)) and non-labor intensive (panels (c) and (d)), treated and control firms, before and after the payroll tax change. Whereas employment evolved similarly in the treated and control firms before the tax increase, it starts to diverge after the tax increase in both sectors. The drop in employment in response to the tax increase is considerably larger in the labor intensive than in the non-labor intensive sector (17% vs 5% three years after the tax reform). Figure 6 further points to only a moderate and statistically insignificant decline in average firm wages following the payroll tax increase in both labor and non-labor intensive sectors.
Labor Intensive vs. Non-labor Intensive Firms
The corresponding regression results, based on equation (6), that exploit the full variation across firms and over time in payroll tax rates, can be found in Table 4 . In line with the findings from the event-study, payroll tax increases have a larger effect on employment in labor intensive compared to non-labor intensive sectors: a one percentage point increase in the statutory payroll tax rate reduces employment by about 1.2% in non-labor intensive sectors, and by between 2.9% (workers) and 3.0% (days) in labor intensive sectors (panel (A)). The regression results further point to a stronger wage response in non-labor than labor intensive sectors. Focusing on the regression estimates that include worker fixed effects to account for any compositional changes of workers, a one percentage point increase in the statutory payroll tax rate lowers wages by approximately 0.49% in labor intensive sectors (column (6)), and by 0.86% in non-labor intensive sectors (column (8)).
Overall, the findings support the hypothesis that the large drop in employment in firms affected by the policy reform is (at least in part) driven by the sharp and largely unexpected 14 We use the definition of labor intensive sectors from a governmental report (St.mld. nr. 41, 1998) . The labor intensive sectors are: Manufacture of food and fish products; manufacture of wood and wood products; graphic production; manufacture of ceramic products; manufacture of basic metal and fabricated metal products; manufacture of machinery and equipment; manufacture of electrical and optical equipment; transport; other industry production; wholesale; construction; hotels and restaurants and business activities.
windfall loss-which is larger in labor intensive than non-labor intensive sectors-and not only by the increase in the marginal cost of new hires-which is common for the two sectors.
[ Figure 6] [ Table 4 ] Figure 7 and Table 5 show that the employment drop following the tax reform is more pronounced in multi-establishment than in single-establishment firms. In our sample, 17% of the large firms are multi-establishment firms Regression results reported in Table 5 confirm the findings from the event study. A one percentage point increase in the payroll tax rate reduces employment approximately by between 1% (workers) and 1.1% (days) in single-establishment firms, and by nearly four times as much (about 4.3%) in multi-establishment firms (panel (A) of Table 5 ). On the other hand, wages decline by 0.9% (conditional on worker fixed effects) in response to a 1% increase in the payroll tax rate in single establishment firms, and by only 0. 5% in multi-establishment firms (panel (B); columns (6) and (8)).
Single Establishment vs. Multiple Establishment Firms
[Figure 7]
[ 
Adjustment Mechanisms
How do firms adjust their employment? And which factors can account for the particularly large drop in employment among multi-establishment firms following the tax reform? One important channel through which multi-establishment (but not single-establishment firms) may adjust employment is reducing the number of establishments in the firm, either through increased establishment exit or through reduced establishment entry. Specifically, the subsidy scheme that rendered small firms unaffected by the reform gives firms an incentive to move part of their work force (or entire establishments) to a new firm, in order to receive another subsidy, and thereby essentially circumvent the tax increase. We call this "strategic exits".
Next, we provide evidence that a significant part of the overall employment drop in multiestablishment firms, in response to the tax reform, can be accounted for by a reduction in the number of establishments, in part because of strategic exits.
The Number of Establishments in Multi-Establishment Firms
We begin by conducting an event study that compares ( To further understand the contribution of establishment exit and entry to the overall taxinduced employment drop among multi-establishment firms, we estimate the following difference-in-differences (event study) regression equation for the sample of large multiestablishment firms:
where is a vector of year dummy parameters, is the treatment indicator equal to one if the firm experienced an increase in the statutory tax rate of at least four percent (equation (4) 
We then estimate regression equation (8) using the five variables from equation (9) (i.e., the total change in employment, employment changes due to establishment entry and exit ("extensive margin" adjustments) and hiring and separations within continuing establishments ("intensive margin" adjustments)) as dependent variables. Panel (a) of Figure 9 contrasts the overall tax-induced employment reduction with the employment reductions due to extensive margin adjustments, while panel (b) decomposes the employment drop in continuing establishments into reduced hiring and increased separations. Nearly half of the tax-induced employment decline in multi-establishment firms is accounted for by extensive margin adjustments, through both an increase in establishment exit (the green and pink parts) and a reduction in establishment entry (the blue part). About one quarter of the worker reductions driven by establishment exits are due to strategic exits, where the firm moves at least 60% of an establishment's workforce to a new firm (the green part in panel (a) of the figure). This finding is consistent with the idea that firms strategically restructure in order to qualify for another annual tax subsidy, and to thereby avoid the increased tax rates. Panel (b) of Figure 9 further shows that in multi-establishment firms, the tax-induced reduction in employment in continuing establishments is entirely driven by reduced hiring.
Not surprisingly, in single-establishment firms, the tax-induced employment drop is nearly fully accounted for by intensive margin adjustments (there are slightly fewer establishment entries in single-establishment treated than control firms). Unlike continuing establishments in multi-establishment firms, continuing single-establishment firms adjust employment through both reduced hiring and increased separations.
To summarize, multi-establishment firms respond to the tax increase in a somewhat extreme way. Whereas wages in these firms barely decline, employment sharply drops-partly due to reduced establishment entry and increased establishment exits. Single-establishment firms, in contrast, respond to the tax increase both through a reduction in wages and, compared to multi-establishment firms, a more moderate drop in employment-which is driven by both increased separations and reduced hiring. One possible explanation for the divergent channels of adjustment in multi-and single-establishment firms is the presence of fixed costs of adjusting wages and laying off workers (for example due to resistance by trade unions), which multi-establishment firms, unlike single-establishment firms, find optimal not to pay as they have an additional margin of adjustment-the closure (or non-opening) of establishments.
[ Figure 9] 7 Subsequent Tax Decrease
In 2007, the system of geographically differentiated taxes was re-introduced (with some adjustments), and most of the large statutory treated firms went back to paying a lower tax rate. Second, the financial crisis occurred just after the reversal of the tax reform, and treated and control firms might have been differentially affected. Nevertheless, the figure points to the possibility that even temporary tax increases may lead to long-lasting employment reductions in affected firms. In our context, this could be because part of the overall employment drop in (multi-establishment) treated firms is through establishment exits (in part to avoid the tax increase), which might be difficult to reverse.
[ Figure 10] 
Conclusion
This paper evaluates how firms respond to a place-based tax incentive, by exploiting a unique policy setting in Norway, where a system of geographically differentiated payroll taxes was suddenly abolished. In particular, we exploit an EU (ESA) regulation that required Norway to harmonize its payroll tax rates across regions between 2004 and 2006, which was then adopted and implemented independently of the local labor market developments, thereby creating exogenous variation in the payroll tax rates that firms in different regions faced over time.
Our key finding is that firms do not fully shift the burden of payroll tax increases onto workers, through lowering their wages. Instead, firms respond to the tax increase primarily by reducing employment. The low tax incidence on workers may be related to the high degree of unionization and centralized wage bargaining in Norway, which limits firms' ability to make adjustments through wage cuts. In particular, in each of the three years after the reform (2004) (2005) (2006) , the outcome of the centralized bargaining between the main federation of trade unions and the main private sector employee federation implied a wage growth for industry workers of more than 3%, very similar in magnitude to the average wage growth observed in our sample over that period. These outcomes might have made it difficult for firms to fully cut wages in response to the local payroll tax increases, leading instead to a sizable reduction in employment.
Examining heterogeneity across firm types, we find that the drop in employment is particularly pronounced among multi-establishment (as opposed to single-establishment)
firms, which adjust employment in part by reducing the number of establishments per firm. We also find that the employment effect is larger for firms in labor-intensive industries. Both of these findings are consistent with the fact that the increase in the statutory tax rate not only increases the marginal cost of hiring new workers, but also cause differential windfall shocks for different firms depending on the composition and size of their incumbent workforce (and hence their total wage bill). If firms' liquidity situation worsens due to the windfall shock, and if wages are not fully downward flexible (as is the case in Norway), then firms may be forced to cut employment to bring down costs.
In the face of large and persistent inequality in economic opportunities across regions (Chetty, Hendren, Kline, and Saez 2014) , the evaluation of place-based policies is becoming increasingly important (see, e.g., Ham, Imrohoroglu, and Song 2011; Busso, Jesse, and Kline 2013; and Kline and Moretti 2013) . In this paper, we focus on the case of geographically differentiated payroll tax rates, a policy tool that has been widely used in Nordic countries to reduce regional disparities in labor market opportunities. In our analysis of Norwegian firms' responses to regional payroll tax hikes, we uncover large employment responses with limited effects on wages. In addition, we document a variety of channels through which firms respond to changes in regional tax incentives, including establishment entries and exits, as well as strategic establishment exits. These results indicate that regionally differentiated payroll tax rates may indeed have been effective in stimulating employment in remote regions of Norway.
Data sources: Norwegian register data made available by Statistics Norway. (4)). The figure shows that statutory treated firms with an annual wage bill of less than 4,100,000 NOK (580,000 USD) in 2003 were not affected by the tax increase (assuming their work force remained unchanged). Balanced sample of 43,561 firms, of which 4,887 are statutory treated and 38,674 are statutory control firms. Data sources: Norwegian register data made available by Statistics Norway.
FIGURE 5: Firm Survival
Notes: The figure shows the share of firms operating (with at least two workers) in 2003 that operate between the years 1999 and 2006, separately for large statutory treated and control firms (i.e., firms with an annual wage bill of at least 4,100,000 NOK in 2003 which experienced an increase in the statutory payroll tax rate of at least/less than 4 percentage points). In panel (b), the group of control firms has been re-weighted to match the distribution of firm age in the group of treated firms (using the DFL weight given by equation (7)). Corresponding estimates are reported in Table A2 in the Appendix. Unbalanced sample of 14,677 large firms, where 1,270 are treated and 13,407 are not treated. (4)). The sample is then further split into two groups by size (firms with an annual wage bill of less than/at least 4,100,000 NOK which were effectively unaffected/affected by the policy reform, as shown in Figure ( Notes: Panel (A) shows effects of a one percent increase in the statutory pay roll tax rate on employment, obtained from regressing the log number of workers (head count) and log man days in the firm on log(1+statutory tax rate) (see equation (2) for a definition of the firm's statutory tax rate). Results are reported separately for balanced samples of large (affected) and small (placebo) firms. Panel (B) shows results on firm income, and are obtained from regressing log revenues and log value added (revenues minus cost of intermediates), respectively, on log(1+statutory tax rate) (statutory tax rate defined in equation 2). Results are reported separately for balanced samples of large (affected) and small (placebo) firms for whom balance sheet data are available (limited liability companies). In both Panels A and B, the regressions control for year and firm fixed effects, and are weighted by the number of workers in the firm in 2003. Panel (C) shows wage effects, and are obtained from regressing the log daily wage rate on log(1+statutory tax rate). Results reported in columns (9) and (11) are obtained from regressions estimated at the firm level that control for year and firm fixed effects, and are weighted by the number of workers in the firm in 2003.
Results reported in columns (10) and (12) are obtained from regressions estimated at the worker level that further include year, firm zone and worker fixed effects. Standard errors are clustered at the level of the municipality of the firm.
(1) 
(B) Wages
Notes: The table reports the effects of a one percent increase in the statutory payroll tax rate on employment (panel (A)) and wages (panel (B)) separately for firms in labor-intensive and non-labor intensive sectors. Results are reported for a balanced sample of large firms and are obtained from regressing the log number of workers (head count, columns (1) and (3)), log man days (columns (2) and (4)), and the log daily wage rate (columns (5) to (8)) on log(1+statutory tax rate) (statutory tax rate defined in equation 2). Regressions in columns (1) to (5) and column (7) are estimated at the firm level, control for year and firm fixed effects, and are weighted by the number of workers in the firm in 2003. Results reported in columns (6) and (8) are estimated at the worker level, and further include year, firm zone and worker fixed effects. Standard errors are clustered at the level of the municipality of the firm.
(1) (2) (3) (1) and (3)), log man days (columns (2) and (4)), and the log daily wage rate (columns (5) to (8)) on log(1+statutory tax rate) (statutory tax rate defined in equation 2). Regressions in columns (1) to (5) and column (7) are estimated at the firm level, control for year and firm fixed effects, and are weighted by the number of workers in the firm in 2003. Results reported in columns (6) and (8) Note: The table reports the effects of payroll tax rates on firm survival, using a difference-indifference design. Estimates are obtained from a regression of an indicator variable equal to 1 if the firm exists in that year on year fixed effects, a treatment indicator equal to 1 if the firm experienced an increase in its statutory payroll tax rate of at least 4 percentage points, interactions between the two variables, without (column (1)) and with (column (2)) controls for firm age. The regressions in column (1) and (2) are weighted by the number of employees in the firm in 2003, while in column (3), the control group is re-weighted to match the firm age distribution in the group of treated firms (using the DFL weight given by equation (8) 
